by citrate, and urea decomposed into NH 3 and CO 2 . The alkaline conditions that resulted from the decomposition of urea led to the formation of Fe(OH) 3 and Fe(OH) 2 , which were transformed into Fe 3 O 4 nanoparticles after dehydration. Polyacrylamide was added to serve as a capping agent and a stabilizer. The reduced mobility of the nanoparticles due to the addition of polyacrylamide facilitated nanoparticle aggregation into regular round spheres. After autoclaving, the solution was cooled to room temperature, the precipitate was collected by centrifugation, and the filtrate was washed several times with water and absolute ethanol. The resulting magnetic nanoclusters (MNCs) were functionalized with APTES to form a self-assembled monolayer of amine groups on the surface. ~3 nm gold nanoparticles were synthesized as described elsewhere.
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In brief, 1 mL of a 1 wt% HAuCl 4 ·4H 2 O solution was added to 90 mL deionized water. After mixing for 1 min, 2 mL 38.8 mM sodium citrate was added, and the solution was stirred for another 1 min. Then, 1 mL 0.075 wt% NaBH 4 in sodium citrate was added under continuous stirring over 5 minutes. The gold nanoparticle solution was added to the APTEScoated MNCs to yield gold nanoparticle-coated MNCs (Au-MNCs).
Functionalization of Au-MNCs with AFP antibodies
The PAG linker was immobilized on the Au-MNCs by mixing 5 μL of a 33 μg/mL thiol-modified PAG solution with 975 μL 20 μg/mL Au-MNCs. The solution was incubated at room temperature for 10 min, and the free surfaces of the nanoparticles were passivated with 10 μL of a 1% BSA solution for 45 min. The conjugated particles were magnetically separated from the unbound protein over 3 min. A control experiment using UV-Vis measurements confirmed that almost complete separation was achieved within 3 min (Supporting Information 1). After dispersing the particles in a buffer solution, an anti-AFP solution was added to the nanoparticle solution and was incubated for 10 min at room temperature. The final concentration of anti-AFP in the mixed solution was 0.3 μg/mL. The functionalized Au-MNCs were magnetically separated from the unbound anti-AFP for 3 min. 
